Spontaneous bursting and non-bursting activity in morphologically identified neurons of the rat dorsolateral septal nucleus, in vitro.
Membrane potential-dependent changes in the repetitive firing properties of morphologically identified rat dorsolateral septal nucleus neurons were investigated in a submerged slice preparation using intracellular recording techniques and lithium acetate-Lucifer Yellow-filled microelectrodes. The results indicate that the majority of dorsolateral septal nucleus neurons are capable of burst firing and suggest, moreover, the existence of neuronal subtypes with distinct differences in spike waveform and the pattern of spontaneous activity. In the largest proportion of neurons, single spike activity predominated at membrane potentials near rest while burst-like discharges prevailed at more hyperpolarized membrane potentials. Less frequently observed were neurons exhibiting different burst waveforms at various membrane potentials. In a few neurons, hyperpolarization slowed neuronal firing but did not elicit burst-like discharges. Characteristics such as the presence of burst or single spike discharges, spike afterpotentials, and the membrane potential dependence of repetitive firing patterns did not appear to be closely associated with membrane time constant, membrane resistance, or resting membrane potential. A detailed examination of the somatodendritic and axonal morphology of the Lucifer Yellow-filled cells revealed that these electrophysiologically identified neurons in the dorsolateral septal nucleus are morphologically heterogeneous. However, there did not appear to be any correlation between a particular somatodendritic morphology and the expression of a distinct spontaneous firing pattern. The present findings demonstrate that neurons in the rat dorsolateral septal nucleus are morphologically diverse and capable of intrinsically generating rhythmic neuronal activity. Similar patterns of rhythmic neuronal firing in vivo may provide a substrate for the integration of afferent neuronal activity and have a central role in intraseptal circuitry necessary for generation of hippocampal theta rhythm.